Purpose: To determine parents' knowledge and attitudes regarding human papillomavirus (HPV) vaccinations in their adolescent children and to describe parents' perceptions of adolescent vaccinations in community pharmacies. Methods: In-depth interviews were completed with parents or guardians of children ages 11-17 years from Alabama's Lee and Macon counties. One-hour long, open-ended telephonic or in-person interviews were conducted until the saturation point was reached. Using ATLAS.ti software and thematic analysis, interview transcripts were coded to identify themes. Results: Twenty-six parents were interviewed, most of whom were female (80.8%) and white (50%). A total of 12 themes were identified. First, two themes emerged regarding elements facilitating children's HPV vaccination, the most common being positive perception of the HPV vaccine. Second, elements hindering children's vaccination contained seven themes, the top one being lack of correct or complete information about the HPV vaccine. The last topic involved acceptance/rejection of community pharmacies as vaccination settings, and the most frequently cited theme was concern about pharmacists' clinical training. Conclusions: Physician-to-parent vaccine education is important, and assurances of adequate pharmacy immunization training will ease parents' fears and allow pharmacists to better serve adolescents, especially those who do not see physicians regularly.
Introduction
Human papillomavirus (HPV) is one of the most common sexually transmitted infections. According to the Centers for Disease Control and Prevention (CDC), about 79 million Americans are currently infected and 14 million people become infected each year [1] . Three vaccines are approved, including Gardasil ® (for girls and boys age 9-26 years), Gardasil 9 ® (for girls age 9-26 years and boys age 9-15 years), and Cervarix ® (for girls age 9-25 years) [2] . All three vaccines protect against HPV strains 16 and 18, which cause over 70% of cervical cancer cases. Gardasil ® also protects against an additional two and Gardasil 9 ® protects against an additional seven less common strains [2] . Administration is recommended between the ages of 11 and 12 as a three-dose series over six months [2] . Despite the availability of vaccines to prevent HPV, the U.S. vaccination rate falls below the 80% national objective [3] . The national vaccination rates in 2014 for adolescents ages 13-17 years who received at least one dose were 60% for girls and 41.7% for boys [3] . Among those who initiated the series, only 69.3% of girls and 57.8% of boys completed all three doses [3] . Additionally, disparities in HPV vaccination coverage continues to be a problem. For example, the southern United States has lower vaccination rates than elsewhere in the country. Disparities in knowledge also exist; parents of adolescents in rural areas are less aware of the HPV vaccine because they are less likely to be presented with the information [5, 6] .
Recommendations from healthcare professionals are key to HPV vaccine acceptability [7] [8] [9] [10] . Interestingly, physicians do not rank the HPV vaccine as important when compared to other vaccines (Tdap and meningococcal vaccines) and often discuss the HPV vaccine last during patient visits [11] . Furthermore, previous research has reported the associations between HPV vaccine acceptability and parental characteristics, including sociodemographic factors, knowledge, perceived vaccine effectiveness, risk perceptions, and vaccine cost [12] [13] [14] [15] [16] . Given variations in vaccination coverage in certain regions of the U.S., it is important to explore attitudes and knowledge among parents of adolescents residing in southern states where vaccination rates are low.
The low completion rate of the HPV vaccine series is concerning [17] . Although lack of physician recommendation is a key barrier to HPV vaccine series initiation, additional barriers, such as irregular preventive care, may hinder series completion [18] . Taking into account this potential difference in barriers, pharmacies may be a good choice for completing the series. Thus, this study explores parental perceptions of pharmacists as non-traditional immunizers for HPV vaccinations in adolescents. Because pharmacists/pharmacies are readily accessible during extended hours and on weekends, with no appointments or visit copayments required [19] [20] [21] [22] [23] , pharmacies are well-suited to accommodate many adolescents who do not frequently visit physicians, and provide a convenient alternative vaccination setting [24] . Given pharmacists' established role as providers of adult immunizations, pharmacy-based vaccination services have great potential to increase HPV vaccination and completion rates among adolescents [25, 26] . However, little is known about parental acceptance of pharmacists as immunizers for HPV vaccinations in their adolescent children.
The objectives of this study were to determine parents' knowledge and attitudes related to HPV vaccinations for their adolescent children as well as describe parents' perceptions of adolescent vaccinations in community pharmacies. Better understanding of these may help to improve communication of HPV information between parents, adolescents and healthcare providers, and identify opportunities for community pharmacists to help traditional immunizers increase HPV vaccination coverage and completion rates.
Methods

Study design and participants
This was a qualitative study using telephone or face-to-face interviews with open-ended questions. All procedures were approved as an expedited review by the Institutional Review Board at the first author's institution. The population of interest was parents/guardians of adolescent children, regardless of children's HPV vaccination status. Participants were recruited from Lee and Macon counties in Alabama in June-August 2014 via newspaper advertisements, flyers in public/ community locations, a website hosted by the first author's institution, Craigslist ads, and a Facebook group for people in the community. All advertisements included the study's website address and the first author's telephone number. The website contained detailed information about the study, the IRB-approved consent form, and an interest form. Individuals were screened for eligibility via the online or telephone-administered interest form. Individuals were eligible to participate if they were: parents or legal guardians of children ages 11-17 years, residents of Lee or Macon County in Alabama, and able to read and write in the English language. Individuals were excluded from participation if they resided in the same household as another participant. Next, the principal investigator contacted eligible individuals to explain the study's details, obtain a mail/email address to send a consent form, and schedule an interview. Written consent was obtained from each participant before conducting interviews. A financial incentive of $35 was provided to each participant upon interview completion.
Data collection and measures
A total of 26 interviews were conducted, 11 via telephone and 15 inperson. Recruitment continued until the saturation point was reached (when no new information was obtained from additional interviews). Each interview session included two components: 1) administration of a participant questionnaire, and 2) in-depth interviews. The participant questionnaire was used to elicit demographic characteristics, including age, sex, race, education level, annual income, insurance status, children's usual source of care, and children's vaccination history. Next, in-depth interviews were conducted using open-ended questions to elicit participants' knowledge and perceptions of HPV vaccines and provision of the vaccination in a community pharmacy. For example, questions included "describe the relationship with your pharmacist" and "what kind of things, positive or negative, have you heard about the HPV vaccine?" If interviewees had limited knowledge of HPV or the vaccine, information in the CDC HPV Vaccine Information Statement was provided, followed by asking, "What do you think about this information?" Interviews ranged from 18 to 50 min with an average of 31 min, and were digitally audio-recorded and transcribed verbatim. Throughout the data collection period, quality control procedures were implemented. For example, the three interviewers listened to and discussed the first five recorded interviews to ensure consistency among interviewers.
Data analysis
Using ATLAS.ti 7.5.6 Qualitative Data Analysis software (ATLAS.ti Scientific Software Development GmbH, Berlin, Germany) and thematic analysis, interview transcripts were coded to identify themes using methods outlined by Braun and Clarke [27] and validated by Conklin et al. [28] . First, patterns within the data were independently identified by two researchers (SM and KW) and used to generate open codes. These codes were discussed and agreed upon, with discrepancies resolved via discourse and consensus. To ensure reliability, open coding was repeated by two additional researchers (LH and TH) for three randomly selected participants. Finalized codes were agreed upon and themes were named by the research team. The primary coder (SM) then identified the frequency of each theme, and themes were clustered into broad topic categories.
Results
Of the 26 interviewed parents (Table 1) , many were female (80.8%) and between 40 and 49 years of age (42.3%). Half of the participants self-identified as White, with 42.3% having some college education and 30.8% reporting an annual household income from $50,000-$99,999. Among participants, 42.3% had children who received an influenza vaccine during the previous year while only 15 .4% had children who received at least one dose of the HPV vaccine.
Themes from in-depth interviews were organized into three broad topic categories for ease of presentation and include: 1) elements facilitating HPV vaccine uptake (or acceptability), 2) elements hindering HPV vaccine uptake, and 3) perceptions of and barriers to community pharmacies as nontraditional vaccination settings. A total of 12 themes were identified regarding HPV vaccination (Table 2) .
Elements facilitating HPV vaccine uptake
Two themes were identified from the interviews regarding elements facilitating actual or intended vaccine uptake in participants' children, including: 1) positive perception of the HPV vaccine, and 2) influence of a reputable source of information. Positive perception of the HPV vaccine was the most frequently cited theme. For example, one participant stated that she believed the HPV vaccine would enable her child to "avoid…symptoms and the risk of cancer." Another mother stated that, "If [the HPV vaccine] would have been an option for me, I would have done it." The second theme involved the influence of a reputable source of information. Many parents cited information from pediatricians or family physicians as leading them to vaccinate their children against HPV. For example, one parent stated, "[our family physician] is the only person that I allow to influence my [vaccination] decision."
Elements hindering HPV vaccine uptake
The most frequently discussed topic was elements hindering the vaccination of children against HPV, with seven themes identified (Table 2) . First, lack of correct or complete information about the HPV vaccine was the most frequently cited theme. For example, one male participant stated that he had not "researched [the HPV vaccine]… [because] that's female issues." Other parents did not understand the need for the HPV vaccine at a young age. Second, participants were influenced by non-reputable sources of information, such as online searches or negative reports from friends and family. For example, one parent stated, "I have some friends who were vaccinated and they complained." The third theme was related to harmful effects caused by the vaccine. For example, one parent expressed a serious concern regarding autism caused by vaccines and went as far as providing the researcher with a website that discussed this harm. Fourth, parents expressed reluctance to vaccinate and/or discuss the HPV vaccine with their children, as they believed the vaccine might increase sexual activity due to the child's perception of general protection against sexually transmitted diseases. For example, one mother stated that, "[the HPV vaccine] could possibly… push [my son] towards having sexual intercourse as opposed to staying abstinent."
The fifth theme involved personal or economic barriers to receiving the HPV vaccine. Many parents were concerned about cost and insurance coverage for the vaccine, as well as missing work and time needed to wait for appointments. Compared to other vaccines that are not administered as a series, such as influenza, parents stated that the HPV vaccine is not a priority because "you have got to go get a series of three shots." Sixth, parents believed that their children were not susceptible to HPV infection. This was mainly due to a perception that the vaccine was needed only if their children were currently sexually active, with one parent stating that, "…because [HPV] is behavior oriented I don't have the concern that I have for the flu." Lastly, the seventh theme involved a negative perception of vaccines in general, with parents viewing vaccination as a commercial enterprise.
Perceptions and barriers regarding community pharmacies as vaccination settings
Three themes were identified relevant to participants' perceptions and barriers regarding community pharmacies as nontraditional vaccination settings, including: 1) concern about pharmacists' clinical training, 2) concern about the infrastructure of pharmacy facilities, and 3) lack of a relationship with the pharmacist. Most parents preferred not to vaccinate their children at community pharmacies. Concern about pharmacists' clinical training was the most frequently cited theme. In fact, one parent stated that she was not aware pharmacists were trained to give shots, contributing to apprehension and reluctance to utilize community pharmacists as vaccination providers for her children. The second theme focused on the infrastructure of pharmacy settings in general. Many participants were concerned about the record-keeping ability of community pharmacies, with uncertainty regarding the completeness of children's vaccination records or unease with respect to records in multiple locations. Lack of privacy, frequent personnel changes, and the profusion of customers in chain pharmacies also contributed to this wariness of community pharmacies as vaccination settings. The third theme identified that parents lack a relationship with their pharmacists, with one participant stating that her pharmacy experiences were "more of a business transaction" and therefore she preferred to utilize physician-based vaccination services for her children.
Discussion
Disparities in HPV vaccination coverage exist among racial/ethnic groups, socioeconomic statuses, and regions in the U.S. [4] . Although HPV vaccination rates are below the national objective across all regions, they are disproportionately lower in the South [4, 29] . This lower rate of HPV vaccination is particularly alarming due to the South's disproportionately higher rate of cervical cancer [30] . Thus, research focusing on HPV vaccination is warranted in the southern region, yet few studies have explored this issue [9, 12, 13] . Consistent with this study, previous research found that the influence of a reputable source of information, a healthcare provider, was a significant predictor of parental intention to vaccinate children in Alabama [9] . In North Carolina, research found that parents who were more knowledgeable of HPV vaccines were more likely to vaccinate their adolescent daughters and they preferred to have their daughters vaccinated at a private physician's office; this is also consistent with our findings [12] . Studies reported a lack of awareness of HPV and the HPV vaccine in Southern regions [12, 13] . Given the lack of awareness and importance of reputable information and knowledge in vaccination decision-making, healthcare providers, particularly those in southern states, should be proactive in recommending the HPV vaccine and taking the time to address parental concerns. This study was the first identifiable study that explored parents' perceptions of pharmacists as immunizers for their children. Several articles have recognized that community pharmacies are an underused setting to deliver the HPV vaccine; as such, they have advocated for pharmacy-based HPV immunization services [31] [32] [33] [34] . Previous research reported that about 60% of states allow pharmacists to administer vaccines to adolescents [31] . Pharmacists were also supportive of an expanded role in providing HPV vaccines [33] . Because of this, community pharmacies are in a good position to support traditional immunizers in order to accommodate adolescents who do not frequently visit physicians. This could be accomplished through a partnership model between physician offices and community pharmacies, in which physicians administer the first dose of the HPV vaccine at their office and write a prescription for subsequent doses at community pharmacies. This is more convenient for patients since pharmacies are open after traditional school hours and do not require appointments. Previous research reported that pediatricians were in support of collaboration with non-traditional immunizers, especially for healthy school-aged children [35] .
Interestingly, parents explained that they do not generally have a relationship with their pharmacists, and some parents were unaware that pharmacists are trained to provide immunizations. By building Table 2 Thematic analysis of in-depth interviews of parents regarding human papillomavirus (HPV) vaccinations for adolescents (n=26).
Topic Theme Excerpt
Elements [24] [25] [26] [27] [28] [29] relationships with patients and advertising their training and patient care services, including immunizations, pharmacists may be able to overcome this barrier to HPV vaccination provision in pharmacies. This public trust is a key element of vaccine confidence [36] . Additionally, for parents who knew pharmacists could provide immunizations, many would not consider having their child immunized at a community pharmacy because of perceived inability of the pharmacy to keep an accurate and complete record of their child's immunizations. If pharmacists improved their relationships with patients and physicians, it could be easier to convince parents that accurate vaccination records are kept at the pharmacy and reported to the physicians' offices. This issue also brings up an important point about the need for pharmacists to report vaccination data to their state's immunization registry; only 35% of pharmacies report vaccinations to an immunization registry [37] . The methods presented here to build trust in pharmacists as vaccine providers may thus reduce HPV vaccine hesitancy in U.S. southern states, which could facilitate vaccine uptake. Fig. 1 illustrates a theoretical model of parents' vaccination decision-making derived from this study's themes (Table 2) . This model is consistent with previous research suggesting parents lack credible vaccine information and have barriers to immunization access [34, 38] . The vaccination decision-making model uses elements of behavior change theory [39] and postulates that parents' intention to vaccinate their children is a proximal mediator of actual vaccination behavior. Once children reach the age for immunization, a higher level of positive perception towards the HPV vaccine and concern about susceptibility to infection, in combination with lower concern about harmful vaccine consequences, leads to greater intention for parents to vaccinate their children. Influence of a more reputable source of information and possession of more correct vaccine information further contribute to vaccination intention. The choice of vaccination setting, however, is moderated by several factors. A lack of relationship with the pharmacist, concern about pharmacists' clinical training, and concern about pharmacy infrastructure lead to the decision to vaccinate in a traditional setting versus a community pharmacy. Economic and personal barriers to vaccination, such as not being able to afford the vaccine or not highly prioritizing vaccination, also moderate the path from parents' intention to vaccinate and actual vaccination of their children. Previous research yielded similar results regarding "environmental and tangible" barriers to HPV vaccination and lends credence to the model [34] .
The current study has limitations to consider. First, the study included 26 participants from Lee and Macon counties. Thus, participants may not be representative of the population of Alabama or the population of other rural southern states. For example, a large percentage of participants reported an annual household income of $50,000-$99,999, which is above the 2010 average of $40,000 in nonmetropolitan U.S. regions and the 2014 median of $44,000 in Alabama [40, 41] . Future studies may expand to other regions of Alabama and surrounding southern states to more effectively capture the desired demographic.
Second, the use of thematic analysis may lead to varied interview interpretations depending upon coder, potentially misrepresenting study findings. However, data analysis techniques were adapted from validated sources [27, 28] and coding was rigorously checked by multiple trained researchers to increase internal validity.
Third, our line of questioning was not specifically tailored to analyze parents' attitudes towards HPV vaccine series initiation versus series completion. This may be an important area for future studies to evaluate, as parents' willingness to vaccinate their children against HPV in a community pharmacy may change depending on the child's location in the series.
Conclusion
Parents based vaccination decisions for their children on availability and quality of vaccine information, and level of confidence in the vaccination provider and setting. Thus, physician-to-parent vaccine education is important, and assurances of adequate pharmacy immunization training will ease parents' fears. Education should focus on cancer prevention due to the HPV vaccine, while allaying parents' fears regarding side effects and increased sexual activity gleaned from nonreputable sources. Clear procedures and explanations regarding reporting vaccinations to physicians' offices and state immunization registries will also promote parental acceptance of community pharmacies as vaccination providers for their children.
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